I. INTRODUCTION
One type robots attract much attention is a mini unmanned aerial aircraft UMAVs ("Unmanned Mini Aerial Vehicles"), because of its ability to perform rescue tasks in hazardous locations and difficult to reach. This type of helicopter flying robot has the advantage over other flying vehicle that can maneuver in cramped areas and perform takeoff and vertical landing that it is called vertical take˗off landing (VTOL). The research will discuss an unmanned aircraft mini type with rotating wing type RUMAV ("Rotary˗wing Unmanned Mini Aerial Vehicle") is called quadcopter. Shown at Figure 1 , the quadcopter which is a flying robot that has four blades ˗ independent rotor propeller mounted at each end of a cross frame.
II. DYNAMICS MODEL
In general, a quadcopter described simply as four rotors that are in a cross configuration. Vertical movement is obtained by adding or reducing the speed of the rotor with all the same value. This movement produces a vertical force U 1 (N) to the body frame which will be up or down the quadcopter. Roll motion is obtained by increasing or reducing the rotor speed of the left and at the same time reducing or increase the right rotor speed. Pitch motion is obtained in the same way on both the other motors.
Front and rear motors turn to the the anti-clockwise direction while the two other motor turn to the clockwise, so that the direction of the yaw motion/ anti-clockwise obtained if the front-rear speed propeller ˗ increase/ decrease and the left and right speed of propeller decrease/ increase. Then, the equilibrium of the dynamics model of quadcopter will be shown in this part. Then it is important for analyzing the dynamic equilibrium in the plane so it will know the forces and moments that can work on the plane. Furthermore, of the forces and moments acting on the aircraft will be known acceleration occurs.
If the moment of inertia matrix M H , ẌH acceleration matrix ẌH, Centripetal˗Coriolis matrix CH, velocities matrix ẊH, GB gravitational vector and the action vector Λ of the general movement of an aircraft dynamics model of quadcopter can define in the following matrix form [1] , [2] : 
It appears that MH is a diagonal matrix and a is a constant. Centripetal˗Coriolis matrix, 
Gravitational vector, On equation (18) shows the mathematical model of quadcopter.
III. DYNAMICS MODEL OF QUADCOPTER
This section will be calculated dynamics of the movement of aircraft with specifications as shown in Table 1 
IV. QUADCOPTER SIMULATION
This section will show a simulation of movement quadcopter both theoretically and experimentally. Movement of the experimental results obtained from the GPS data attached to Quadcopter. Furthermore, the results of calculations using the model dynamics and kinematics will be demonstrated in this section. For illustration, the movement in the x direction is planned to reach a distance of 5 m. As for the motion in the y direction is planned to reach a distance of 4.5 m. For motion in the z direction is planned and maintained at a height of 5 m.
In Figure 5 , shows the graph of the trajectory of aircraft movement in three dimensions obtained from the calculation of dynamics and kinematics using matlab program 
